BACKGROUND: Low-frequency and high-risk situations, such as neonatal resuscitation, are the ideal targets for simulation-based learning. The aim of this paper is to present the structure of our internal neonatal resuscitation training program, using a realistic, simulated delivery room, and to present the participants' opinions about teamwork, emotional stress, and their subjective ability to face a resuscitation. METHODS: We administered a training course to 24 doctors and midwives. One of the simulation classrooms was modified to appear similar to a real delivery room. Four scenarios were conducted using a previously designed checklist of primary and secondary goals. Upon completion, all students participated in a debriefing session with the help of a video review. RESULTS: Students rated the achievement of their previously defined goals on a scale of 1 to 5. Grouping together the percentages of the highest ratings (Categories 4 and 5), 83.4% (20/24) of the students considered the course useful for acquiring clinical skills. For 87.5% (21/24) of the students, the scenarios simulated real clinical situations, the room properly simulated a real delivery room, and the course improved the students' ability to work in a team. For 66.6% (16/24) of the students, the course improved their stress in confronting neonatal resuscitation. Initially, only 33.3% (8/24) of the students considered themselves very capable or fully able to cope with a resuscitation. After the course, that percentage rose to 62.5% (15/24). CONCLUSIONS: The incorporation of simulation-based learning into neonatal resuscitation teaching programs, using realistic scenarios, is useful and offers the possibility of acquiring technical skills, but it also allows for the improvement of teamwork and the adoption of different roles and positive attitudes towards emotional stress.
INTRODUCTION
"Javier is a second-year resident in paediatrics. At 2:00 in the morning, he is called to the delivery room. It is a 39 weeks' gestation, without prior obstetrical complications, but with a worrisome foetal cardiac recording. The newborn is born hypotonic, pale, and apnoeic. Javier, who has the neonatal resuscitation algorithm memorised, is prepared to receive him, but he decides to find the telephone to call the neonatologist quickly while the midwife tries to stimulate the infant. Javier is very nervous; the 5 min it takes for the consultant to arrive seem like an eternity. He has not even managed to select a mask of the correct size when the neonatologist takes charge of the situation. The baby is intubated and ventilated, the heart rate is recovering, and the colour is improving. Javier remains immobile in the middle of the delivery room." borns will require some type of intervention in the delivery room, but less than 1% will require advanced resuscitation manoeuvres [1] . It is a commonly accepted practice that, in the face of life-threatening situations such as the resuscitation of a newborn, the most expert person takes charge and performs the pertinent manoeuvres to minimise the risks to the patient. In this scenario, how can we guarantee adequate training in neonatal resuscitation? Moreover, how can we accomplish this training while guaranteeing the safety of the patient?
Medical simulation has experienced a great expansion in recent years, and these developments have been incorporated effectively into various training programs. Previously, its utility had been proven in military environments, aeronautics, and the management of accidents or natural disasters, but its application in medicine has clashed with the concept of traditional teaching based on the transmission of theory and learning by "imitation and repetition" on the patient. With initial misgivings having been overcome, simulation in medicine has offered results similar to those obtained in other disciplines [2] [3] [4] [5] .
Low-frequency, high-risk situations, such as neonatal resuscitation, are the ideal targets for learning through simulation. The current evidence for the utility of simulation has led the American Heart Association (AHA) and the American Academy of Pediatrics (AAP) to recommend in their latest guidelines that simulation techniques be adopted in the design of their training program for neonatal resuscitation: the Neonatal Resuscitation Program (NRP) [6] .
The objective of the present study was to make known the structure of our internal training program for neonatal resuscitation, using a simulated delivery room, as well as to present the opinions of the participants and to reflect on the possible applications of simulation in neonatalogy.
MATERIALS AND METHODS

Material and Human Resources
The course took place in the "Technological Training Centre", part of the A Coruña University Hospital, in Spain. One of the simulation rooms was modified specifically to have the appearance of a real delivery room, as presented in Figure 1 . Students had available to them all the necessary materials for attending to a newborn, according to the latest recommendations, including an oxygen-air blender, a T resuscitator (Neopuff  ), and polyethylene bags.
The Prompt Birthing Simulator  obstetrical simulation mannequin (Limbs and Things, United Kingdom) was used and it was attended by an obstetrician from the hospital staff who had previously rehearsed the role to be performed. As a simulator for the newborn, the SimNewB  (Laerdal Medical Corporation, Norway) was used. A recording system with four high-definition cameras and an ambient microphone located in the resuscitation warmer were used.
The course instructors were three neonatologists, a paediatric intensivist, and a general practitioner, all of whom had previous experience in simulation courses and three of whom were certified resuscitation instructors.
Course Design
The course took place on June 20-21 2011, in two groups of 12 students per day with a total of 24 students. The course was accredited by the "Spanish National Health System's Continuing Training Commission". All students signed an informed consent to be recorded during the simulation. No student received economic or any other type of compensation, other than his or her own learning, for participating.
The training began with a non-contact phase, which consisted of the study of theoretical training materials specifically designed for the course and based on the latest international recommendations for neonatal resuscitation [1] .
The contact phase began with a short theoretical review of the new resuscitation algorithm and with the completion of a game for the various groups that consisted of putting together a 50-piece puzzle. This game was used as an icebreaker and as an example to illustrate the importance of teamwork, the establishment of roles, and defining a strategy.
Next, simulation cases were examined. Four scenarios were defined with the following titles that the students did not know:  Anticipation and preparation: first steps;  Ventilation with positive pressure;  Advanced resuscitation: medication; and  Resuscitation of premature infants.
Each case was resolved by a group of three students consisting of the following:  A midwife;  A second-or third-year resident; and  A fourth-year resident or a general paediatrician.
The rest of the students in the course watched the cases directly, using a screen installed in the adjacent classroom. For evaluation and later discussion, each scenario had a checklist that contained two or three primary objectives and a wider series of secondary objectives. Table 1 shows an example of a list of objectives. The cases lasted between 10 and 20 minutes. At the end, all students, both those who had completed the simulation and those who had watched from the outside, reunited in a single classroom and watched, discussed, and analysed the case as a debriefing exercise (Figure 2) . The role of the instructor was, as much as possible, to be simply a moderator or facilitator, guaranteeing that the primary objectives were discussed, whereas the secondary objectives were discussed only if brought up spontaneously by the students.
At the end of the day, the students were asked to complete an anonymous opinion survey. Table 2 shows the baseline characteristics of the group of students.
RESULTS
After the course, the students scored different items on a scale from 1 (complete disagreement) to 5 (complete agreement). In Table 3 , the mean, median, and mode of these scores are shown. The survey indicated that 83.4% (20/24) of the respondents agreed or completely agreed (Categories 4 and 5) that the course allowed them to acquire useful abilities for clinical practice and for teamwork. Furthermore, 87.5% (21/24) of the students agreed or completely agreed that the scenarios simulated real clinical situations and that the room adequately simulated a real delivery room. The debriefing afterward appeared useful or very useful to all of the students (24/24). Every week, 50% (12) Every month, 20.8% (5) How often do you attend to newborns in the delivery room?
Less than once per month, 4.2% (1) More than a year ago, 12.5% (3) Within the past year, 12.5% (3) In the past 6 months, 4.2% (1) When did you last participate in a neonatal resuscitation?
In the past month, 70.8% (17) Yes, 75% (18 The scenarios simulated real clinical situations.
5 5
The room simulated a real delivery room.
4 4
The scenarios fit the proposed objectives.
5 5
The debriefing afterward seemed useful to me. 4.58 5 5 After completing the course, the students scored their subjective capacity to face a resuscitation from 1 (completely incapable) to 5 (completely capable). Initially, only 33.3% of the students rated themselves with a 4 or 5. After the course, this percentage rose to 62.5% (15/24) . 
DISCUSSION
Neonatal resuscitation is an infrequent situation, but it requires a rapid and regulated intervention aimed at recovering cardiopulmonary circulation. In this situation, the establishment of roles and teamwork is of paramount importance, as is the skill of each of the participants in performing the necessary techniques. It is obvious that all medical training should involve, in some way, training with real patients, but this training should be undertaken in such a way as to guarantee the principle of non-malfeasance with minimal repercussions for the prognosis of the patient [7, 8] .
The objective of this study was not to introduce the general theoretical benefits of simulation in training, as they can be found easily in the literature [9, 10] . Briefly, we can highlight that mannequins or robots offer, on the one hand, the possibility of unlimited repetition of a particular technique and, on the other hand, the possibility of training in teamwork and the division of labour. Although it is more difficult to evaluate and related to the idiosyncrasies of the student, the simulation of stress situations can also decrease the anxiety with which we confront these situations in real life.
Learning can be defined as the systematic acquisition of knowledge, skills, and attitudes [11] . Traditional teaching of medicine, in particular of resuscitation, has centred on the first two, with an important theory load and practice with more or less real mannequins. However, the experience in other fields has demonstrated the necessity for also training students in "attitude" and teamwork. If everyone can understand why a group of good soccer players should train together even being individually the best players, then there is no reason to leave teamwork out of resuscitation training. In a very vivid and successful manner, this process has been represented with the question "How to turn a team of experts into an expert medical team [11] "? Learning through simulation involves three aspects: first, a situation as realistic as possible should bring with it the student's sense of responsibility (scenario); second, the performance of the student should provoke direct changes in the situation of the patient or robot (simulator); and third, an analysis afterward of what happened (debriefing) should take place.
Numerous studies in recent years have demonstrated that training through simulation and debriefing is an effective tool for improving performance in real clinical situations [2] [3] [4] [5] . Other studies, in contrast, have not found differences between traditional methods and simulationbased methods [12, 13] . Evaluating the efficacy of simulation as a teaching technique is difficult, and findings have been extremely variable across different studies. The intent to evaluate the effects of simulation on technical ability and on results with real patients is methodologically complicated, particularly in situations such as neonatal resuscitation. By evaluating the feedback of the participants we can determine whether training with simulation changes the attitude of the student towards confronting the taught situation. Thus, one has in mind their opinion and their perceptions of teamwork, leadership, communications, and behavioural skills [9, 14] . The basis of this evaluation is the question, "What do you think about···?" In our course, the opinions of the students about their subjective capacity building and about the stress with which they approached neonatal resuscitation were very favourable, as were their opinions about teamwork and the acquisition of theoretical and technical abilities. fessionals; rather, it could also serve in re-training programs for situations for which low frequency impedes their practice with assiduity and, thus, the maintenance of previously acquired abilities.
In neonatology, the use of simulation for training medical students, residents, nurses, anaesthetists, neonatologists, and gynaecologists has been reported [13, [18] [19] [20] . The current evidence has led the International Liaison Committee on Resuscitation (ILCOR), in their recent 2010 recommendations, to promote the use of simulation and debriefing techniques in neonatal resuscitation training. Likewise, the AHA and the AAP recommended, in their latest guidelines, to the NRP the adoption of simulation and debriefing techniques in the design of the NRP's training program [6] . In addition, the European Resuscitation Council considers simulation "An essential part of resuscitation training [21] ." At the time of completion of our course, the latest edition of the NRP textbook had not yet been released; however, the Simulation has been demonstrated to be a useful tool during the period of residency [15] [16] [17] , but its utility is not limited to those years of training or to inexpert pro-principal changes could be previewed by reading the AAP and AHA guidelines, and many articles anticipated the inclusion of simulation as an educational tool [22] . Recently, we have witnessed the local adaptation of our country to these new international changes, and simulation and debriefing techniques are mentioned with their application to neonatal resuscitation training [23] .
Administering our first injections into an orange or sewing pigs' ears can be considered, in a very broad sense, simulation techniques, with the objective of approximating the best possible likeness to reality. In resuscitation training, from the first "Resusci Anne" through actual interactive mannequins, the effort has always been aimed at conferring a more "real" appearance to the taught situation [20, [24] [25] [26] . Currently, the incorporation of new audio-visual technologies, as well as the involvement of industry, has permitted the attainment of more realistic scenarios. In neonatology, Halamek, et al. previously reported good results in neonatal resuscitation training by imitating a real delivery room in their scenarios [18, 20] . In the same manner, we attempted with our scenario to imitate in the most reliable way possible a delivery room, paying attention to small details, such as the presence of a staff gynaecologist or the adaptation of an obstetric care simulator. The opinions of the students in our course regarding the realism of the room and the scenarios supported our efforts in that respect.
To offer, as in our case, the latest generation mannequins or simulators is useful and provides a great deal of versatility, but it also involves a significant economic investment and requires a rather tedious learning curve. In our opinion, the latest market models, although advantageous, are dispensable to the creation of realistic scenarios or to the adaptation of simulation techniques to medical training.
Work with lists of objectives or checklists has been described previously in other courses [27, 28] . The division of these lists into primary and secondary objectives guarantees that the most important elements of resuscitation are not overlooked while at the same time avoiding excessive interventionism on the part of the monitor in debriefing.
CONCLUSIONS
The incorporation of simulation into neonatal resuscitation training, using a realistic delivery room, can serve not only for training in technical abilities and improving theoretical knowledge but also for improving teamwork, alleviating emotional stress, and improving behavioural skills.
Medical simulation is an important tool that can be used to guarantee adequate training in neonatal resuscitation while at the same time guaranteeing the safety of the patient.
